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SUBSYSTEM NAME: ARS - ARPCS
REVISION : 2 01/09/30

PART NAME PART NUMBER
VENOOR NAME VENDOR NUMBER
LRU : HZ2702 CONTROL PANEL MC250-CO02-1031
CARLETON TECHNOLGGIES 2720-0001
SRU : VALVE, RELIEF & RETG, 02 1-d-00-58-13

e ———

QUAKTTTY OF LIKE ITEMS: 2
QHE PER LOOP
TWO PER SUBSYSTEM

FUNCTION:
RELIEF VALVE,
OXYGEN SUPPLY PRESIJRE

SELIEVES OXYGEN SYITEM QVERPRESSURES JOWNSTREAM OF OXYGEN SUPPLY
REGULATOR AT 245 PSI3 MAXIMUM IN CASE OF REBULATOR MALFUNCTIGN 30 THAT
EXCESSIVE PRESSURE 13 NOT SCNT [NTQ OCWNSTREAM COMPOMENTS, THE RELIEF
YALVE IS INTEIGRAL 73 THE QN/OFF VALYE aND REGULATOR ASSTMELY.
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SHUTTLE CRITICAL ITEMS LIST - ORBITER NUMBER: Q&-1CX-0127-02
REVISICN# 2 01/09/90
SUBSYSTEM: ARS - ARPLS

LRU :M2/02 CONTROL PAMEL CRITICALITY OF THIS
ITEM NAME: vALVE, RELLEF & REE, 02 FAILURE MCOOE:1:2
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FATLURE MCDE:
[NABILITY TQ CLOSE, INCLUDING INTERMAL OR EXTERMAL LEAKAGE

MISSTON PHASE:

PL PRELAUNCH

Lo LIFT=0FF

g ON-ORBIT

g DE-OQRAIT

L3 LANDING SAFING

VEHICLE/PAYLOAD/KLT EFFELTIVITY: (02  COLUMBIA
' 103 QISCOVERY
104 ATLANTIS
105 ENCEAVOUR

e am aw

CAUSE :
MECHANICAL SHOCK, VIGRATIOM, CONTAMINATION, CIRROSION

CRITICALITY 171 DURING INTACT ABORT OHLY?
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REDUNDAMCY SCREEN A} PASS

B) Pass
CY Pass
:?SSJFAIL RATIONALE:
B}
C}
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- FAILURE EFFECTS -
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(A} SUBSYSTEM:
LEAKAGE OF OXYGEN [NTO CABIN UNTIL ASSOCIATED REG [NLET YALYE [5 CLCSED.
LISS OF ONE REDUNDANT 100 PSI 02 SYSTEM TQ CABIN REGULATORS.
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[B) TNTERFACING SUBSYSTEM(S):
CHCREASED CABEN PPOZ UNTIL REG THLET walLyE I35 CLOSED.

[C) MISSTON:
POSSIBLE LOSS OF MISSICN; ONLY REG INLET VALVE 2EMAINS TQ 1SOLATE
LEAKAGE IN ORDER TO PRECLUDE LOSS OF EMERGENCY SYSTEM (LES).

{D) CREW, VEHICLE, AND ELEMENT(S):
NO EFFECT.

() FUNCTTONAL CRITICALITY EFFECTS:
GROSS LEAKAGE OF RELTEF VALVE, COMBINED WITH INLET VALYE INTERNAL
LEAKAGE, CAUSES LOSS DF LES SYSTEM AND POSSIHLE LOSS OF CREW/VEHICLE.
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(A} DESIGN:

THE VALVE BODY IS MADE OF ALUMINUM ALLOY 6061. THE REGQULATOR [3 AN
INLET 2RESSURE COMPENSATED, SPRIMG-REFTRENCID TYPL- EMPLOYING A 17-7 PH
COMDITION £ CRES DIAPHRAGM A3 3 SEMSING ELEMENT AND DYMAMIC 3gAL. 177
FH I§ PRECIPITATION HARQEMED “ORROSICH RESISTANT STREL WHICH RAS 4 HIGH
STRENGTH TO 4ETGAT RATIO, THE JIAPHRAGM SEALS WHICH ARE MAQE OF -
STLASTIC 875 SILICONE RUBBER #AVE EXCELLENT RESISTANCE TQ GX'YGeN,
CUTBASSING, AND FATIGUE. THREY ELIMINATE THE FRICTION AND WEAR
ASSGQCIATED WITH PISTON TYPE SEALS. 7HE HELICAL/BELLEVILLL SPRING
COMBINATION WHICH [5 MADE JF L7-7 PH {RES PROMIDES REGULATICN AND
ISSURES A CLOSE TOLERANCE OPERATION OVER 4 WIDE FLOW RANGE. THE POPPET
W4HICH IS ALSO MABE OF 17-7 PH CRES WORKS AGAINST A POLYIMIOE VESFEL SP-
I SEAT WHICH ASSURES A LEAK FREE OPERATION, THE IMLET AMD QUTLET PORTS
ARE FILTER PROTECTED TD 25 MICRONS.

(8) TEST:

ACCEPTANCE TEST - PROOF TEST AT 1875 +/- 25 PSIG FOR 4 MINIMUM OF 3
MINUTES, LEAK TESTED AT INLET PRESSURE 885 »/- 75 PSIG aND OUTLET
PRESSURE 125 PSIG; 0.3 SCCM MAX LEAKAGE, [NTERNAL LEAKAGE TEST
PERFORMED AT THE SAME PRESSURE; 0.2 SCCM MAX LEAKAGE. RELIEF VALVE
QPEXATIOMAL TEST AT A CRACKING PRESSURE OF 245 PSIG MAX AND A RESEAT
PRESSURE OF 21% PSIG MINIMUM,

QUALIFICATION TEST - LIFE GYCLE TESTING - 100Q CYCLES AT §79 -/- 2§
PSIG, BURST.PRESSURE {5 2500 PS1G. SUBJECTED TO THE FOLLOWING AS PART
OF THE EMERGENCY 02 CONTROL PANEL. DESIGN SHOC - THE UNIT WAS
SUEBJELTED TO 3 SHOCKS OF A 20 G PEAK ACCELERATION PULSE APPROXIMATELY A
SAWTOOTH AND HAVENG A TOTAL DURATION OF 11 MILLISECONDS, THIS PULSE
JAS APPLIED [N BQTH QIRECTIONS OF THE THREE PRINCIPLE AXES FOR A “OTAL
OF 18 SHOCKS. RANDOM WIBRATIGN SPECTRUM ENVELOJPE - 20 TO 150 HZ
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[MCREASING AT & DE/DCTAVE TO 0,03 G**2/MZ AT 150 MZI. CONSTANT AT Q.03
G¥+2/HZ FRCM 150 TO 1300 HI, DECREASING AT & OB/OCTAVE FROM LOCO TO
2000 HZ FoR 48 MINUTES 2ER AXIS FIR THREE CRTHGGONAL ~XES, ATP T3
VERIFY LEAKAGE I5 PERFORMED AFTER 3HOCK AND YIBRATION TESTING,

[N-VEHICLE TESTING - OVERPRESSURE aMO LEAK TESTED. RELIEF VALYE CRACK,
RESEAT, AND RESEAT tFAKAGE TESTS PERFORMEL.

OMRSD - RELIEF VALVE CRACK AND RESEAT TEST (5 PERFORMED AT INTERVALS OF
FIVE FLIGHTS: CRACK PRESSURE 210 - 250 PSIG, RESEAT PRESSURE 208 P3IG
MIN AND RESEAT LEAKAGE 10 SCCM MAX, EXTERMAL LEAK TEST IS PERFORMED AT
THE SAME INTERVAL AT 900 - 350 PSIG, 70 SCCM MAX SYSTEM LEAKAGE.
IEELIEET CHECKQUT QURING EACH MISSION YERIFIES NO GROSS EXTERMNAL
LEAKAGE,

{C) INSPECTION:

RECEIVING INSPECTION

RAW MATERIAL VERIFIED BY [NSPECTION FOR MATERIAL AND PROCESS
CERTIFICATION.

CONTAMINATION CONTROL

CORROSTON PROTECTION PROVISIONS AMD CONMTAMIMATIONM CONTR0! PLAN 3Rf
VERIFIED BY TMSPECTION. CLEANLIMESS LEYEL 2004 PER MAQLIC-3DL WER[FTED
BY IMSPECTION.

ASSEMBLY /THSTALLATION

BELLEVILLE SPRING FORCES ANQ TORCUES ARE VERIFIED. JIMENSIONAL CHECKS
AREC PERFIRMED BY TNSPECTION. MIPS FOR CONCENMTRICITY AND
PEAPENDICULARITY. ISUAL INSPECTION USING 10X MAGNIFICATIOM OW SEAL
RING vERIFIZO BY INSPECTION.

NONDESTIUCTIVE EVALUATION
BRAZING, WELDING, X-RAYS AMD PENETRANT [NSPECTIONS ARE YERIFIED BY
[NSPECTION,

CRITICAL PROCESSES
HEAT TREAT AND PARTS PASSIVATION AND ANCODIZING ARE WERIFIED Y
INSPECTION. LMBRICANT APPLICATION 0N SEAL RING VERIFIED BY [MSPECTION.
;EE;;E?tEISUiLL? VERIFIED 8Y INSPECTION. SO0LIERING VERLFIED BY

N

TESTING
ATP YERIFIED BY INSPECTION.

AANDLING /PACKAG [NG

ARNOLING, PACKAGING, STORAGE ANO SHIPPING PROCEDURES ARE VERIFIED BY
IHSPECTIQH
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{0) FAILURE HISTORY:
ABESS3-110, PRIQR TG STS-1, IMTERMAL LEAXAGE WAS CAUSED 3¥ THE POPPEY

SEING HELD OPEN BY CONTAMINANT PARTICLE.
(E) OPERATIONAL USE:

TBS.

- APPROVALS -
RELIABILITY ENGINEERING: 0. R. RISIHG'U(} H
BESIGH ENGIMEERING * K. KELLY ﬁd:.b{- Flrr g b
QUALITY ENGINEERING  : M. SavaLA j2{  : &z

NASA RELIABILITY : -7
NASS SUBSYSTEM MANAGER : ;
NASA QUALITY ASSURAHCE : :
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